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Or Motion—Space— Time Direction velocity. The 


moſt convenient meaſure of velocity is the ſpace uniformly 


deſcribed during a ſecond of time; and may be thus expreſ- 
ſed v It meaſufe, | when the yelocity "is / con- 


badly chan gin 8. 1 * = =—Compoſnion of motion 


\ 1 
Yin 2 a 4 


Two uniform motions 22 thie ſides of a parallelogram 


\ compoſe an uniform motion along the diagonal—Equira- 
Zent motion reſulting motion — compound motion.— A 


Changeof Motion is characteriſed and meaſured by rhat motion 
which, when compounded with the Former motion, produces 


dne new tnoti on Acceleration —retardation—defteQion.— 


The meaſure of an obſerved acceleration or retardation is 


| the change uniformly made during a ſecond of time on the 


veloeityy/and may be expreſſed. they. 2 . 8 


The meaſure of a defleQion is che quotient pe g from 
Sividing the number expreſſing the ſquare of the arch de- 


ſcribed during a ſecond, by that chord of the equicurxe 


eircle which has he dir eQtion of the defleRion; ; and it t N be 
dag expreſe d = = — 


— At + #% x 


3ECT. 


og ar oe ———— 2 
. , i "_ 


— — — — — — — 2 np Brag 
, % 


— Meow; woah Ire an 


s K e 1. n. 


23533 >£ 


Or 1 diſtinguiſhing 8 . 2 5 
not ariſe from the contact of particle Quañtity of Mat- 
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S E © 1. Ui. "ON 
Gr mechanical afiion—powers—forces—impull:—pref: 


ſure attraction repulſion - tendeney · reaction reſiſt⸗ 
ance— Mechanical philoſophy; if properly cultivated, is a 
demonſtrative ſeience. | 

Firſt law of motion. Every boch perſeverer in a flate of 
'reft; or of uniform rectilineal motion, unleſs aſſected by ſome me. 
thanical force. a 

Second law of motion. £very change of motion is propor- 
Rona l to, and has the direction of; the changing force: Com- 
poſition and reſolution of forces Equivalent or reſulting 
force. N 

Accelerating, retarding, and defleQing forees, are ſpeci- 
| fied and meaſured by the accelerations 8 retardations, or de- 
flections, which are conſidered as their effects. It is very 
convenient to compare all or any of theſe with the accele- 
ration, retardation, or deflection, produced by common ter- 
reſtrial gravity. The weight of a body at the ſurface of 
the earth cauſes it to fall r6 feet and an inch (very nearly) 
in a ſecond of time; and by thus acting on it uniformly du- 
ting a ſecond, it augments its perpendicular — or di- 

＋4 4 | miniſhes 


- 


ton 

eminiſhes © its perpendicular: 8 ſcent, by this quantity; ;. agg it 
cauſes it to defle& as much from any line of motion. It 
alſo communicates an increment or decrement of velocity 
of 32 feet 2 inches per ſecond; All accelerating, retard- 
ing, or deflecting, forces may be compared with this, either 
by comparing the ſpaces deſcribed or the velocities commu- 
nicated. 

Central A: 

Of $YSTEMS—CENTRE OF POS1TION—the motion of this 
centre, in 'confequence of external action, is not affected by 
the mutual, equal, and oppoſite action of the bodies which 
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ASTRONOMY. 


PHcxonens of dinraal revolution Fired flars—planieys 
Method of aſcertaining their motions—Infſtruments-and 
obſervations in a fixed r and ab- 
ſervations for travellers. 

Apparent motions a —— 
— Calendar. Su 

Apparent motions of the planets. 

Detection of the real motion. 

Solar — —Egyptian—Capernican—Ty- 
chonic—Semitychanic—Decifion which of theſe is a = juſt 
account of the celeſtial motions—Laws-of Kepler. | 
I. The qurimary planets and comets- Qeferibe wound the 
fan, and the ſecondary planets deſeribe ound their P 
Planets, areas proportional to che times. 

2. The planets deſcribe ellipſes, having the nog 
mary planet in one of the foci, 


3. The 
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meets Diſturbances of the planetary motions—Lunar irre · 


(2 


3 . The ſquares of the periodic times are proportional to 


» e * 


the cubes of the x mean diſtances: . 
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Pursical Asrronduy.” 


Taz planets are retained in their orbits round the ſan 
by a force directed to the fun, and inverſely proportional 
to the ſquare of the diſtances from him. The ſecondary 
planets are retained in their orbits round their reſpective 
primary planets by forces directed to them, and varying 
according to the ſame law. They are alſo made to accom- 
pany their primary planets by a force directed to the ſun, 
and varying according to the ſame law. 
This force is mutual between the planets and the ſun, 


and between the ſecondary planets and their primaries. 
The planets are alſo actuated by forces directed to each 


1 and varying according to the ſame law. 

be force by which the moon is retained in her orbit 
found the earth, is nowife different from the weight or X 
gravity of common terreſtrial matter. This is found to 
be directed, $6600 the contre of the earth, bet to wy 


part of it. 
Hence it was juftly- Wed dy the Muftrious Sir aac 


Newton, that every particle of matter gravitates te every 

of matter, with a force inverſely proportional to 

the ſquare of the diſtance— Quantity of matter in the . 
and in ſome of the-planets. 

Tazoxr or Puexouzxa—Elliptical motion of dend 


gularities— Figure of the 2iqꝛ—gL— * . on 


the-eanh and on Jupiter. 
A R ; 
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PROJECTILES. 


A e body, near the ſurface of the earth, falls with 
a motion which is uniformly accelerated. If projected 
direQly upwards, it riſes with a motion uniformly retarded, 
If projected F 
Theory of gunnery. 

This motion is ſo much affected by us reſiſtance of the 
air, that the theory is ſcarcely of 'any uſe for directiag the 


practice. 


s * T. u. 


Ir. highly probable that the orricles of tangible matter 
are not in contact, but are connected by mechanical forces, | 


? which, like gravity, act at a diſtance. | 
Theory of Father Boſcovich—Limit of cohefion—of 
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t. When three forces balance each other by the interven- 

1. of a ſalid body; their directions are in one * and 
their directions meet in one point. 

2. Any two of them are inverſ ely proportional to the 

perpendiculars drawn on their directions from the point to 


&hick the third is applied. 
3. They are fuch as would balance if rel to one 
point. 
4- When any times of forces are in equilibrio by the 
intervention af a ſolid body, they are fuch ren be in 

„ eee Point. | rf, | 

Af be ſtrength of Materials. 
Af abe rains 0 Whieh ber ane ere. 
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2 8 Sen emol of nation in free nn Wen the | 2 
irectiun af che Farce, paſſes. thraygh the centre of poſition. 
—Qvanrtiry or Morign. If a body moves in any. direc- £0! 

2kion-with tbe welexity . without turning ound, Every par- L. 
tice moves, in parallel ines with the ſame velocity. T in 
be the number of equal particles, the .produtt of : mand o by 
which we may erpreſs ſby the ſymbaf zn u.) will properly die 


expreſs and meaſure the whole motion, conſidered as the 


te of the motions of each Particle; and it will ex« 
pres 


( 1 
prefe or meafure he force which produses. it. This mit! 


either be cunſidered as; Nmducing tim velgeity. » in; the + 


number m of particles, or the yelogity” . in one particle a. 
And it may he canſidered as the aggregate of the numſier 
m of accelerating; ſarccs, each of which would — the 
velocity v in one particle. 59101 
In like manner, another motive-forge: 4 may produce a Ve- 
Jocity » in each particle of: a body: Which contains, ni partie. 


cles. Its meaſure as a. vi arri i u, and ag an accrlert. 
ting, force i it is a. ST 42-7 a can bass 5 1 
Weben cherfor $1.7 m3 i; 0 $0 343I805 
P. 4 


ai ; u= * 1 2 3 ; that f is, the velodhics, which ay be. 
8 different forces, are dineAly. as che n ad 


inverſely as the quantities of matter in- the W — 


they are applied. : 
2. When it does net paſs through the ee | 


tion of progreflive and rotatory motion—syONTANEOUS 


Axis OF CONFB&StON-—putation-of-the- earti*s-axis—pre- 


ceſſion of the rn of the planets—whir. 


ling of ſhot. 


II. Change of mot ian by immoveable obſtacles — pene- | 
tration—of clay—of ſand—refleQion of cannon ſhot from 


| ſuch bodies, 


III. Change of motian by CLIN Il, motion of the 
common centre of poſition is not chunged by collifion,— 
Laws of, cgllifion. of unelaſtic bodies. — The badies remain 


in contact after the ſtroke; - and the gommon- velocity is 18 had - ; 


by dividing, the ſum or the difference (according. as. the. bo- 
dies were moving in · the ſame or in oppoſite directians). of 
the quantities. of: mation, by the ſum. of the quantities of 
matter. Of. elaſtia bodies The change af motian produ- 
ced by. che collifion. af, perfeRly, elaſtic. bodies, is double of. 


Je change. made in. the, Net of each had they; been une 


2d laſlic. 


| ig bon the ce oppoſed by 


C m* J7 


laftie. Meaſure of the degrees of elaſticity. Zedminunlea- x 


tion and extinction of motion Diſpute nt the force of 
moving bodies—Conſervatio virium virarum. 25 
IV. Change of motion by conſtrained pt" 


round fixed points of . Faq ano 6 qi * 


_—_ 

m attitudes of animals—cone' 

ſtruction of arches and domes—and roofs. ps 
VI. Of pepdulums—motion in a e 85 17. 

ende of a circle is to its diameter, ſo is the time of 

one vibration of a cycloidal pendulum to the time of fall 


ing through half its length — conical pendulum —meaſure of 
| the accelerative power of gravity—variation of © gravity in 


different parts of the earth—regulation of. ade. 
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3 Turoar or Men- 

IntrExrzer ſtate of this theory—lſ maxim adopted 
leading queſtions— 1ſt, What is the proportion of the prel. 
ſures excited in the different parts of the machine! — 
zd, What will be the motion of a machine, bene by 3 
given force, and overcoming a given reſiſtance? Pep 
1 iſt, Mechanical powers a mechanical power is 
| foe” piece or aſfemblage of cohering matter, aas eien Ya. 3 
tween the preſſure employed a8 4 — and the preſſure 
ork Which is ta 

i 


2 


(C iP 


be performed, in ſuch a manner that, by meatis of the con- 

necting corpuſcular forces, and the reaction of the interpoſed: 
matter of the points of ſupport, the preſſure exerted on the 
1MPELLED POINT of the mechanic power excites a preſſure 
or force at the working rot equal to the reſiſtance 
actually oppoſed by the work. f 1427765! a8 BEV 

The xxtzrGyY of the mechanic power is rudy ex- 


preſſed hy the e, of _ reſiſtance, divided N * the: 


power. 

In the swio, the power, or preſſure — at the em- 
pelled point, is to the reſiſtance, or preſſure excited at the 
working point, as the perpendicular drawn from the fixed 
point on the direction of the reſiſtance to the perpendicular 
drawn from the fixed point on the direction of the power: 
Or, they are reciprocally as the perpendiculars drawn 5 

the fixed point on the lines of their direction. 
Let p and r expreſs the power and the reſiſtance; dad 
let m and n be the perpendiculars on the lines of their di- 
rection, we have p: r: m, and pm=rn. 2 42 

Suppoſing the power to remain the ſame, as alſo hs per- | 
pendicular a. It is plain, that if we increaſe n, we may in- 
creaſe r in the ſame proportion. Therefore the product of 
þ and m, that is, p m, will expreſs the mechanical effort, ener- 


yg, or momentum, of the power acting at the diſtance m. 


In _ manner n e ee the momentum of the reſiſt· 


In the LEV ER, 1 power $a "is are pen | 


proportional to the perpendiculars drawnfrom the fulcrum 
on the directions. 

The preſſure on the fulerum is che 2 as if the power 
and reſiſtance were applied there, n in its o dee 


. * oy +> 


8 tion. 
The wuEEL AnD AxTzE, or hai is a dent lever: 


17 


$a the e the Power is to the reſiſtance as unity 67. 


$94 


cs). 


the number oof pail * by — — —— wah“ | 
od. « 

3: ade INCLINED agua ow the motion of a body 
along the plano is reſiſted in a direction perpendicular to the 
baſe, the power is tu the — . eee 
is to its length. © 5 

In the weve, dhe power is: b * 
lar tor the fide of the wedge, as half the baſe is to: the: 


fide. | | 1 
3 


..'Ehe: acnz win a wedge wrapped round a cylinder. 


General theorem. In any mechanic power; the power and: 


refſtance' ave recipracally: proportioned to the velocities of 


| the inipelled-and; werking-points, eſtimated in the directions 


in which the power and: reſiſtanoe are exerted; 


-When: the energy of one mechanic power is employed as) 


a moving powen acting an» the impelled! point ef another, 
aß the ſame or of a: different kind, we have a comeouxD 
Nac uuαν, Its energy is enpreſſed hy * product of _ 
energies of each ſunple mechanic power. 


Marime af conflru@ion—difficulty er preferiing. . 


ſame energy and: the fame, porportion of mation: of the im- 
 Pilicd and work ing: paints in the different poſitions of tha 
machine form af he teeth: aß wheels far pots 
diſadvantages of irregularity—adyantages, afi ſimplicity. 

t yarcron—cauſe; of the diminution of the: penfbuns! 
ance of machines by Reg meaſures of this dini. 


netten 


| Pinion of raums. by the ner c the a> | 


chine. 


Gene obſcrrations-0n-the mechanifn. f animed bake. 
muſaular motion-and; action. . W e 
pinnated, or ſphinctres. gol⸗ 
Neis zd, Momentum of, impulſe-——— momentum of 
6 wie n contutua} acceleration. of 


9417 8 machines 
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thickiaes —changes eds in the preſſure of the impel- 
ling power and reſiſtance by the 1 motion of the impelled | 
poſitions. 

Paor. 1ſt, When a machine has acquired an uniform 
motion, the moments of itrirpulſe and of effect are equal 
Regulating - and accumulating power of a FLY—or of a 
conical pendulum. | 

Let F be the preſſute which the iupellin 9 force exerts 
on the machine at reſt, Let p be the preſſure which it 
exerts on the impelled point moving with the velocity ms 
Let e be that velocity of the impelled point which anni- 
hilates the preſſure of the impelling force, Let v be made 
equal to cm. fo is to expreſs what may be termed the 
relative velocity. -Let it be diſcovered, by experiment, that 
the preſſure exerted by the o force varies in the 

proportion of vd. 
Por. 2d, 0 performance of a machine i is the crea 


* 
1 for the conſtruQion of f machines, 


> ts p . . 
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4.5 FLUID body is loch Kess parts yield to the ſmalleſt 


impreſſion, and, by yielding, are eaſily moved among them- 
delves. in 1% 
Imperfect een eee the eff of fre 
-—amiltakes about the formal cauſe of fluidity. | 15 
A fluids compreſſchle Florentine experiments Can · 


ton's more ſimple e ot he Cant, 


bydroftatics —Pncumatics. | 


_ Hunnosrarres. 53 


Paor. |, If a fluid without weight be EP in any 
veſſel having two orifices, to which are applied two external 
forces, an equilibrium will obtain, if the forces are in the 
proportion of the orifices to which they are applied. 
Por. 2d, The preſſure on the horizental bottom of a. 

veſſel filled with a heavy fluid, of which the upper ſurface is 


| horizontal, is equal to the weight of a column of that fluid, 


| having the bottom for its baſe, and the depth of the bottom 
under the ſurface of the fluid for its height. This preſſure 
i tndrpgudent of the figure of tht᷑ veſſel, and of the quanti- 
7 of fluid which it contains. | 3 


\ 4 32 


PROF, 


__ „ 2 


5} 


Pros. 3d, Any ſurface immerſed in a heavy fluid; of 
which the upper ſurface is horizontal, is perpendicularly 
preſſed with a force equal to the weight of a column of * 
that fluid, having the ſurface preſſed for its baſe; and the 
depth- of its centre under the Turface of the fluid for its 


beight: 

| Prop. ath; The vertical preſſure on any ſurface immer- 
ſed in a heavy fluid, having a horizontal ſurface, is equal to 
the weight of the vertical column which may be incumbent 
on that ſurface. 

Con. 1k; The force ee 67 fapporiing: a belle con- 
taining a unde fluid is a to 3 n of the en and 
fluid 

Cox. 145 The horizontal preſſure on the e fides 
of the veſſel are equal and oppoſite. RS 

Por. 5th, The upper ſurface of a homogeneous heavy | 
fluid in any veſſel, or ſyſtem - Wan, OY is * 
rizontal. : | 175 

Conductiug of „ 

Pzoy. 6th, If different heavy Nuit, which a not mix; 
are contained in a veſſel, their ſeparating ſurfaces are hori- 
zontal, and the heavieſt will occupy the lower place, 

Practical inferences—Preflure of water on a ſquare foot 

18 624 lbs. for every foot in nnn of d 
banks dock - gates — Pipes. | 
 PRoy. 5th, A ſolid — in a fluid is joutthd 
tpwards with a * _ WORE en 
it diſplaces — 

_ Mechaniſm of foming bodics<Durthen and ail of 

dee of * deagty of bodies—Specific gravity— 

Hydroftatie balance—Hydrometer for ſpirits—Bubbles for 

ſpirits Problem of ——— SC of 
an gravity-by chemical mixture. "yg 
B 2 Hroae- 
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Tat ars of the motion and impulſe of fluids—The the- 
ory of theſe motions is very imperfect. It is . received 
as a fundamental propoſition, that 


A. fluid REY its weight alone, Meet from any orifice 


with the velocity which a heavy body would « os, we by Jallng 
from the furface of the fluid to the orifice. © 


Many circumſtances, of which the effect is not under- 
ſtood, _— _ Ae to "ONE" pear caged 1 now 
aſſumed. . & hs 


Of . motion of fluids impelle by 3 —CIrcum- 


aſtances of great conſequence i in the conſtruction of machines 


* this purpoſe. / 
Of the . and reſitance of aua. imperfe&tl 


n 8 Wy OTE ng 
Of i hs Other wheels—Underſhot 


e egen mill—Motion and d working of nga 2 


= ES. 


8 | PanUMATICS. , 5 
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Ar as of its e e its weight—lpecide : 


' gfavity—preſlure ariſing from the weight of air—it is equal 
to near 15 lbs. on a ſquare inch riſe of water in pumps 
and, ſyphons—Toricellian cs ee Toad 

thod of determining the height of mountains. 


Compreſſibility of air Condenſing fyriage= Kahanſtisg | 


- ſyringe—Air-pumps—Smeaton's—The clafticity of air is near- 
ly proportianal to its denſity-—Sea-gage—Height. of the at- 
| Correct method kor determining the height af 
mountains by the b Connection between the 
„gn 8 height 


(22 | 


height of the Mercury in the barometer and the ſtate of the 
weather. 

Explanation of natural pfienomenà - Sũctiön— Animal 
breathing Air- bladder of fiſnes Drawing of chimneys 
—Cauſes of ſmoking vents—Cures—Reciprocrating ſprings. 

Pneumatic machines . Bellows Water blaſt Wind 
gun Diving bell Pumps Sucking pumps For- 
cing pumps — Air barrel Important in 
machine. 

Dndulation of air ae of a 
ſical 7 and e 1 8 s 


muſic. Ft : 
Boiling of of fuide—Steam kes re- Nane. | 
—- Woatt's. 45 '3 (143 3308-5 


Action of inflamed gunpowder—Theory of deen and 
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1 facts. 1ſt, Any oblong piece of iron, at liber. 
ty to move, will arrange itſelf in a certain nn. 
ſition with reſpe& to the axis of the earth. 

24, Any fuck piece of en and is raced by, 

another ſimilar piece. 

Difference between common iron and magnets or ns, | 
ſtones. The magnetiſm of the latter is determinate and 
permanent ; that of the former 18 Ant and tranſi- 

* tory. — 

Leading facts 3 in magnets or loadſtones. 1, A magnet 
arranges itſelf in a determinate poſition—poles. 
24, The diſſimilar poles of two magnets attract each other, 
and their fimilar poles repel each other. | 

Law of magnetic attraction and repulſion—It may be ex- 

preſſed by the ordinates of an afymptotic eurve, every where 
conyex towards its abſciſſa. 

Variation of the compaſs—Chan ge of this variation—dip 
of the mariner*s needle. | 

Theory of the mutual action i magnets — Magnets, 

placed with their diſſimilar poles fronting each other, are 
mutually attracted if their ſimilar poles front each other, 
they are mutually repelled, except at very ſmall diſtances 


in ſome caſes This action is increaſed, by increaſing the 
foroe 


=. 
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force of one or both by diminiſhing the diſtance between 
them —and by increaſing the length of one or both. 

A magnet B, in the neighbourhood of another mag- 
net A, arranges itſelf in a determinate poſit ion polaxity 
of B- directive power of A- theſe are increaſed; by in- 
creaſing the power of either by diminiſhing their di- 
ſtance—by increaſing the length of A—— by diminiſhing 
the length of B — A magnet may exert a great directive 
power on another magnet, ms its attractive power way 
be inſenſible. i 

The magnetiſm of magnets is, in 3 degree, cranks 
tory —ſooneſt acquired and loſt by ſoft ſteel—moſt flowly 
by hard ſteel and loadſtones Various ways in which it is 
acquired and loſt —moſt remarkably by vicinity to mag- 
nets, 

Theory of the mutual action of magnets and iron— 
Any piece of iron becomes a magnet by ſimple juxtapoſi- 
tion to a magnet, and its poles have a determinate poſi- 
tion with reſpe& to the poles of the magnet employed 
Magnetiſm by induction — This is the reaſon why a piece 
of iron is always, and in every ſituation, attracted by a 
magnet— It is alſo the cauſe of that curious arrangement 
of iren-filings ſtrewed round a magnet, which has given 
riſe to the uſually received, but . theories of magne- 
tiſm. | 

Directions for making artificial magnets—Antheaume's 
method— Method: of Mitchel and Canton. | 

Dr Gilbert's theory of magnetiſm— The earth ia a grins 
magnet — The action of this magnet is the cauſe of all the 
phenomena of magnetiſm, both natural and artificial 
This theory abundantly confirmed; by experiment Ex- 
planation of the * of the e of the marie 
W | "Und -=£ 
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| | Hypothefic of K ο . 

©. Magnetical fluid—its particles repel each' other, but at⸗ 
tract the particles of ſome ingredient in iron, with a force 
decreaſing with an increaſe of diſtance — The particles of 
this ingredient in iron repel each other in the ſame man- 


ner The magnetical fluid is moveable — with great diffi- 
culty in the pores of hard ſteel and loadſtones more eaſi- 


ly in the pores of foft ſteel and iron—Overcharged pole 
Undercharged pole — Neutral point — This 3 y_y 
agreeable te to = the phenomena, 
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_ Execrtarrciry, 


A-zopy is faid to be electrical or eleArified when it at- 
tracts, and, after contact, repels another body Various 
fources of this quality —friftion—chan ge of temperature 


T change of ſtate in fuſion, congelation, evaporation, con- 


denfation, ſolution, precipitation, animal and vegetable 
powers Electricity by: e ene nne 
—————. l b 

Any body B, e into . . of an 
clefrical body A, becomes electrical — Induced eledtricity— 
Elebiricity y pofition=-In this manner the operation of the 
cauſe of electrical phenomena may be ſaid to be propagated 
through bodies Conductor: Non. conductor. a body ren» 
dered electrical by poſition is always attracted perfect fie 


milarity 


>) 
maſlarity between the err RE ol induced magnetſa and 
induced electricity. Fel 2191908 

If B be brought very near to . 2 00 is obſerved: | 
between them, B becomes permanently electrical, and the 
electricity of A is diminiſned.—imparred or communicated klec. 
tricity—A body rendered electrical by communication. is als: 
ways repelled—EleQrometer—In order that a body may 
exhibit appearances of electricity it "muſt be ſurrounded by: 
non - conductors—Inꝝſulation. 

Electrical machine—Elefric—Rubber-—Prime conduge 
tor. J 

Hypotheſis of Dr Feanxiin, improved by /Erinps. 

Similar to his magnetical hypotheſis Electrical fluid - 
proofs of its exiſtence law of action ſimilar to the law of 


the magnetical CT inverſely as the ſquare of the 
diſtance, 


P Lg 


Application of this Hypotheſis. 1 101 


' Undercharged body—Overcharged body —uadercharwed | 
part—orercharged part — State of neutrality — Excitation | 
by fridion When two bodies are rubbed together, one of 
them becomes overcharged, and the other becomes under. 
charged Plus Minus Poſitive cledricity — Negative elec- 
tricity—Circumſtances which promote the emiſſion or ab- 
ſorption — Electroſcope — Maxims for r eleQri- 
cal machines. | 

Theory of induced eleQri city—Theory of 4 clefropho- | 
rus. 

Theory of ee e clericity—Diltribution of the 
electrical fluid Redundant fluid and redundant matter more 
nearly proportioned to the ſurface than to the quantity of 
matter Tendeney to eſcape from points and edges. Cauſe 
of the obſerved ſtream of electrified air — Pencil of light— 


Star — Electrical ſpark and ſnap—Vivacity depen ds on the 
| quantity 


- 
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quantity of fluid transferred Method of producing a great 
accumulation by induction Theory of coated glaſs, or of 


the Leyden a accumulation is oniely, in the glaſs 


- Miſcellaneous experiments, exhibiting the moſt remarks 


Al effeGa of the clerical fuid— Medical cledricity. | 


„Theory of thunder and lightning protection from ite 
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| 1 of 3 . 3 of 
its exiſtence—phoſphori—light of diamonds — effects of il- 


lumination on plants and minerals Lion, materiality 
of—its mechanical nature do be inſerred from the Pheno- | 


mena. | 
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3 or dhe 2 7 viſion, moves "uniformly in 


| ſtraight lines at the rate of about 200,000 miles in a ſe. 
cond—Aberration of the heavenly bodies. 
Radiant point Beam of light — - Ray—Pencil— Convergent 


—Divergent—1 Fe acurs real and virtual: _ Image, real and vir- 


tual. 


Intenſity of Ii ncht i in a beam and  penct—Brightneſs — ; 


Interception of light. 


| Wuniation—fadon—penunbra—Camers obfcura of ö 
; | e N Battifta 


* 
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Battifta Porta- Viſibility of bodies Shiaiag bodles—Illus 
minated bodies Refſection of light Reflecting plans 
Plane of E of Wen-. and af refleBias, 


1 


. II. 


Tas 3 of Merten ond deb a are . 

Carorraies — Theory of mircors—plane—ſpheric— 
1 &c. - Aberration. 11 5 

Tranſparent ' bodies are called Media—Whes light: | 
paſſes obliquely through the ſurface which ſeparates two 
media, its Swen is _—_ and the * is ſaid to be 
Nſrafed, 49-0 


Tur 4 of 5 3 Wadern is to the fine of the 
angle of refraction in a conſtant ratio. 

Diorraics - Refractive power different in A 1581 
dies - Refraction through ſeveral media - through the at- 
moſphere Reflection from the poſterior ſurface of tranſ- 
parent. bodies Brillianey of jewels—of dew drops — The- 
ory of refraQtion through plane and ſpherical ſurfaces— - 
through glaſſes-—-lenſe —- convex —-cancave— plano con- 
vex and EIA convex and coneave—-Menil- 


cus. 

Of the 3 of the eye— progreſs of light 
through the eye - formation of the picture at the bottom 
connection of this with viſion ſeat of nien. of 
viſion, and remedies . Curious and important facts. Io 

Of the ideas acquired by Gight—direftion of abjefis——. 
relative ſituation - objects are ſeen erect hy means of in- 
verted pictures magnitude of objects figure diſtance 
Errors of jud gment 1 in theſe — FE 

lineal 
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Bes and at᷑rial horizontal moon=Brightneſ of 41. 


ſingle viſion double viſion — ſquinting. 


Viſion by means of mirrors and eee mag- 


nitude and diſtance—Field of viſion—brightneſs. 


Optical inſtruments. Firſt claſs ; Camera obſcura-— 


Magic lanthorn—-Solar microſcope.— Helioſcope— Burn- 


ing rn and lenſes. Second claſs : Microſcopes 


ſimple—-compound—-Teleſcopes—Galilean—-aftronomical 
day teleſcope—-Dollond's eye- piece Reflecting tele. 
r _— of _ 
cal inſtruments. © * 

Of colour The perception of e is the foe of a pro- 
perty inherent in the rays of light, by which each lind is fitted 


| for invariably exciting the ſenſation of a particular colour — 


This quality not produced or changed by any reflection or 


refraction-Homogeneous light—Heterogeneous light— 
'Fhe perception of whiteneſs is the effect of the combined 


action of all the heterogeneous rays, illuminating the ſame 


ſurface, or falling on the ſame part of the eye Whitexeſs 
of ſnow, froth, paper, pounded. glaſs, c. Primitive co- 


lours— All others ariſe from a mixture of theſe—The co- 
lours of natural bodies ariſe from their quality of refleQing 
or tranſmitting more copiouſly the OT which excite the 8 


nen of thoſe colours, es Les 
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Tas rays of sent as how different hgh of 
refrangibility, in the following order; red, orange, yellow, 
green, blue, purple, violet; the violet rays being moſt re- 
fracted — Diſperfion” 'of lght— Bodies differ” i in their . 
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Law V. 


4 | 
Tuo rays which are moſt. rs oe are 110 . re- 
lere from nn ſurface of mann bodies. 


„A vr. 


Ir a tranſparent vine has leſs than a certain deter- 
minate thickneſs, no light is reflected, the whole paſſing 
through. This thickneſs is different in different ſubſtan- 
ces, for differently colourgd rays, ag for different _— 
of incidence. | | 53711 
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Wu i light falls on a tranſparent e 
of which the thickneſs is 1, 3, 5, 7» &c. it is reflected 
bat if the thickneſs be 2, 4, 6, 8, &c. it is tranſmitted. 

Explanation of the coloured rings obſerved on the top 
of a ſoap-· bubble, or between the object glaſſes of long te- 
leſcopes.— The rays of light are alteraately in ſituations 
which are favourable to reflection or to tranſmiſſion, 
Theſe fits of eaſy nn and tranſmiſſion recur at «cal 


intervals. of ſpace and time. 


1. A W VIII. 


Was EN „ Keke: + all hs any . at certain _ 16 
dilladces, it is alternately infleted and I 
ated on by bodies at a diſtance. 2 Big 
Explanation of the rainbow, halo, and ds PO. 

' Explanation ef the colours of natural bodies—thoſe 
tranſparent 


ene. 
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tnfodrent bodies reflect light moſt copicntly which bete 


the greateſt refracting power The mall parts of almoſt 
all bodies are tranſparent — Opacity ariſes from the inter- 
ſperſion of tranſparent particles having different refracting 


powers the colours of bodies ariſe from tlie thickneſs of 
their tranſparent particles - theſe thickneſſes may be diſ- 
covered by means of the colour.— Light is not reflected 
by impact on the ſolid matter of bodies. | . 
Application of theſe doctrines to the improvement of op- 
tical inſtruments Great defect of OY inſtruments 
Achromatic teleſcopes. 
_ {nferences from the optical laws, tending to explain the | 


| Fe FE? nature of light. 


The moſt obvious and moſt general opinion is, that light 
is a ftream of matter emitted from the ſhining body— 
many difficulties attend this opinion—Theory of Deſoar- 
tes Huyghens imagines that light is an elaſtic fluid, and 


that the optical phenomena are the effects of the undula- 


tion of this fluid, as found i is the effe& of the undulations 


of air Euler ſuppoſes that the optical phenomefa are the 


effects of the undulation of ther His explanation of the 
motion of light —colorific differences of undulations—re- 


Aie&ion—vifibility of objects—refraction. This theory is 
Fyp6thetical, and the application of the hypothefis is in- 


compatible with the eſtabliſhed * of mechanical 


| philoſopby. 


Arguments which ſapport the common opinion con- 


cerning the nature of light—proofs of its materiality— 


chemical effects it ſeems to be the ſource of the green 
fieeula, and of the aromatic oil of plants it is imbibed 
and emitted by many bodies—phoſphori- diamonds — 
et bene een e e dee e 


„ 
The common opinion explains, in perfect eonſiſtehey 
with mechanical laws, all the phenomena of illumination, 
reflection, refraction, and inflection removal of the chief 
difficulties which attend this opinion Mr Wilſon's expe · 
riment for deciding the queſtion Concluſion. 


[| 
} 


